Phenol extracts from leaf tissues systemically infected with 6 strains of cucumber mosaic virus (CMV) and two isolates of tomato aspermy virus (TAV) showed higher infectivity than that of control phosphate buffer-homogenate, respectively. Difference in kind of assay host has no influence on the higher infectivity of phenol extracts. Phenol extracts from tobacco top leaves infected with CMV-O made at different dates after inoculation indicated always higher infectivity than that of control.
Introduction
A very high infectivity of phenol extracts from leaf tissues infected with cucumber mosaic virus (CMV), tobacco necrosis virus or pea enation mosaic virus has been reported by Schlegel5, 6 ) and other workers1,10).
We examined the infectivity of phenol extracts from tobacco leaf tissues infected with strains of CMV in order to know whether this property can be used for the diagnosis and identification of the virus. In addition, tomato aspermy virus (TAV) was tested for the property described above in comparison with CMV strains. There were many discussions of the relationships between CMV and TAV4), but as far as we know, no report is found about the infectivity of viral RNA of TAV directly extracted from infected leaf tissues.
Materials and methods
Source of the viruses used in this experiment was as follows; for cucumber mosaic virus (CMV), ordinary strain (CMV-O), mild strain (CMV-C), yellow strain (CMV-Y), yellow mild mottle strain (CMV-YM)11), legume strain (CMV-LE) and necrotic strain (CMV-N) were used. All of them except CMV-N were isolated from tobacco plants in Japan. CMV-N was originally obtained from Dr. R.W. Fulton and maintained in our laboratory. TAV3) from chrysanthemum and chrysanthemum mild mottle virus (CMMV)8) were obtained from Drs. Inouye and Tochihara, respectively. Alfalfa mosaic virus (AMV-B), an isolate from tobacco plant, was used as standard.
The method described by Schlegel5,6) was used for extraction by phenol from infected leaf tissues. Systemically infected leaves were separated into half-leaves, the main vein being eliminated, and the one half-leaf was macerated in a mixture of water-saturated phenol and Na-pyrophosphate, while the other half-leaf was macerated in phosphate buffer (0.1M, pH 7.0) at the same dilution to serve as control. The maceration was carried out with mortar and pestle or with homogenizer. After low speed centrifugation of macerated juice, the supernatant (water phase) was pipetted out and diluted with phosphate buffer 5-10 times and used as inoculum. These procedures were carried out in the cold room. Infectivity of phenol extracts and of control was determined by local lesion assay on cowpea (Vigna sinensis var. sesquipedalis, cv. Kurodanesanjaku), Chenopodium spp. and others. Opposite primary leaves of cowpea9) and half leaves of the other assay hosts were inoculated for comparison. More than 8 leaves of assay host were used in each trial.
Results and discussion
Representative results among more than two trials in each virus and assay host are shown in Table  1 . Phenol extracts in each strain of CMV except CMV-N showed higher infectivity than that of control buffer homogenate when tobacco plant (Nicotiana tabacum cv. Bright Yellow or Ky-57) was used as donor host. Phenol extracts of CMV-N from inoculated leaves of tobacco showed less infectivity than extracts from early stage of infection (the 4th day) and from the time of reappearance of symptoms after symptom-masking stage in top leaves (the 27th day) was observed. This phenomenon seems to indicate that the viral RNA which is inactivated in the buffer-homogenate partly plays a role for relatively higher infectivity at these stages of infection, because in these stages multiplication of virus is in exponential stage. The reason why the phenol extracts of CMV infected leaf tissues indicate equal or higher infectivity to or than buffer-homogenate was suggested by Diener et al. (1964) 2). However, it is not clear yet, what intrinsic properties of viral RNA is related to this unusual higher infectivity of viral RNA.
Nevertheless, from the results reported here, the property that phenol extracts show higher infectivity than usual homogenate seems to be an useful mean to diagnose or identify CMV, especially to differenciate it from viruses which have similar reactions on several differential hosts of CMV such as alfalfa mosaic virus and tobacco ring spot virus. The higher infectivity of phenol extracts from infected tobacco leaves with TAV and CMMV shows that this property is shared by both virus groups of TAV and CMV. It may be an additional evidence which suggests close relationship between TAV and CMV.
